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INSTRUCTIONS FOR THE USE O F  THE O.P.L. OPTICAL DIVIDER 

Table of Divisions from 2 t o  200 

Optique e t  Prec is ion  de Leval lo is  

102, Rue Chaptal, Levallois-Perret  (Seine), France, 
Telephone: PEReire 4940 

)e sc r ip t ion  and Ins t ruc t ions  f o r  t h e  Use of t h e  O.P.L. Divider 

;PECIFICATIONS FOR TE3 O.P.L. OPTICAL DIVIDER 

150 
Morse cone No. I ;pindle bore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

;pindle i n c l i n a t i o n  angle . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -50 t o  +goo 
- d iv i s ion  of t h e  i n c l i n a t i o n  vern ier  equals ---------- 1' 
- d iv i s ion  of t h e  sp indle  drum equals ----------------- l o  
- d iv i s ion  of t h e  micrometer d i a l  equals -------------- 1' 
- d i v i s i o n  of t h e  micrometer vern ier  equals ----------- 5" 

[eight adjustment of t h e  accessory center  ------------- 218 mm 
' rec i s ion  of t h e  d iv ider :  Maximum o v e r a l l  e r r o r  ------ 1-5'' 

ingle of i n c l i n a t i o n  of t h e  accessory center  ---------- -50 t o  +I10 

The standard d iv ide r  f o r  use with a machine t o o l  cons i s t s  e s sen t i a l  
)f a spindle on which a hollow wheel i s  secured. The l a t t e r  i s  dr iven  1 
1 worm gear. A crank attached t o  t h e  axis of t h i s  gear has a f i n g e r  whj 
.s inser ted  i n  t h e  holes  of a d iv ide r  platform. 

It i s  thus  seen t h a t  t h e  angle by which t h e  spindle t u r n s  depends 
tpon: 



Figure 1. Exte r io r  V i e w  

1 
i s  genera l ly  1’. 
lsince , depending on t h e  nature of t h e  work done, t h e  t e e t h  do not wear 
Pqually . 

The to le rance  i n  t h e  angle as measured by such a mechanical divide1 
Unfortunately t h i s  prec is ion  cannot be evenly maintaii 

I n  o p t i c a l  d iv iders ,  a divided drum i s  secured d i r e c t l y  on t h e  m a i i  
at- 

The p a i r  wheel and worm gear are 
, b u t  serve only as transmission members which do not i n f l i  

The angles of r o t a t i o n  are read through an o p t i c a l  device 
ached t o  t h e  body of t h e  instrument. 

of t h e  reading. 

The f r a g i l e  o p t i c a l  p a r t s  are enclosed by strong casings, and t h e  i 
b p t i c a l  d iv ide r s  are therefore  less d e l i c a t e  t o  handle, and no more frae 
h e  than  mechanical d iv ide r s .  They a re  not only precious instruments fc 
khe metrology laboratory,  b u t  a l s o  exce l l en t  t o o l s  fo r  machining work a: 
S h b ? X - b ~ ~ Q l b X ~ ~ g - ~ n S  kEU G%-hX%--.=------ I---- 



Figure 2. O.P.L. Divider 

Longitudinal cross-section showing t h e  spindle assembly, t h e  device 
i l lumina t ing  t h e  drum, t h e  c o l l a r  for t h e  lock, and t h e  tilt mechan- 
i s m .  

lescription of t h e  O.P.L. Optical  Divider (Figures 2, 3 and 4) 

!p ind 1 e 

The spindle i s  mounted on two strong Timken, high precision, conica 
A preload of t h e  order of 500 kg i s  applied during t h e  assemb learings. 
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Figure 3. O.P.L. Divider 

Transverse cross-section. The top  p a r t  i s  a cross-section through 
t h e  measurement o p t i c a l  system. The eccen t r i c  f o r  t h e  blocking 
mechanism i s  a l s o  shown. The lower p a r t  i s  a cross-section 
through t h e  d r i v e  s h a f t  showing t h e  speed reduction system. 

;o give  t h e  sp indle  a considerable degree of r i g i d i t y  and t o  exclude an3 
i o s s i b i l i t y  of play. The spindle has a pe r fec t ly  centered Morse conica: 
:enter No. 4, and a standard threaded nose. 
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Figure 4. O.P.L. Divider 

cross-section. Notice t h e  mechanism f o r  d r iv ing  t h e  jaws Transverse 
of t h e  spindle brake and t h e  p a r t s  for blocking t h e  head. i nc l ina t ion .  

) r ive  Mechanism 

The highly r e s i s t a n t  hollow bronze wheel i s  anchored t o  the spindle 
?he worm gear, made of t r e a t e d  and corrected steels, i s  mounted on bear- 
-rigs so t h a t  i t s  operation i s  very smooth. The worm gear i s  mounted on 
in eccen t r i c  and can be disengaged by a hand operated clutch,  which al- 
-ows a rapid r o t a t i o n  of t h e  sp indle  t o  be performed by hand; t h i s  i s  a 
:onsiderable advantage when t h e  machine p a r t  i s  t o  be  centered. 

I n  t h e  engaged pos i t ion ,  t h e  worm gear  i s  dr iven  for normal opera- 
I n  order  t o  per fec t  t h e  read- ;ion by a wheel which i s  anchored t o  it. 

.ngs, t h e  opera tor  has a t  h i s  d i sposa l  a knob which, by reduction, dr ive  
;he worm gear through a p a i r  of h e l i c o i d a l  gears  located under t h e  c a s i r  
I t u r n  of t h e  knob r o t a t e s  t h e  spindle by 1 degree. _.-_ __I.--..- ..... _,...--~ 
=I--- 



The device used here i s  analogous t o  t h e  "O.P.L. Micrometric Ind i -  
cator". The graduation, as made on an o p t i c a l l y  t r ea t ed  drum, i s  i l l u -  
ina ted  by a low voltage bu lb  and condenser, and i s  projected i n  magni- 

f i c a t i o n  on a ground g la s s  by a microscope objec t ive .  The angle i s  read 
d i r e c t l y  on t h e  ground g la s s  i n  degrees; t h e  f i n e r  measurement i n  minute 
and seconds i s  made i n  t h e  following way. 

The two marker l i n e s  engraved on t h e  ground g l a s s  a r e  moved t o  ex- 
{ac t ly  frame t h e  image of t h e  d iv ide r  l i n e ,  by an engraved knurled r i n g  
!located around t h e  ground g lass .  

The c i r c l e  d i a l  engraved i n  minutes of a r c  and a vern ier  permits t h  

. 
reading of t h e  spindle r o t a t i o n  angle down t o  5". 
t h e  two marker l i n e s  can be done i n  only one way, no reading e r r o r  i s  
poss ib le .  
ptandard microscope device. 

/ Ikhere i s  no f a t i g u e  from eye accommodation, as i n  t h e  case of microscope ~~ 

/readings. 

Since t h e  framing by 

This reading system presents  t h e  following advantages over t h  

1. Since t h e  reading i s  performed a t  a d i s t ance  of normal v i s ion  
~ ~~~~ ~~~~~~ 

I 
~ ~ ~~~~~ 

I 

2. The opera tor  does not have t o  come c lose  to t h e  moving p a r t s  of 
t h e  machine while keeping v i s u a l  con t ro l  of them, thereby reducing t h e  
chances of accidents.  

t 
ocking Mechanism 

I 

The reading assembly can move along a t ransverse  s l i d e  which allows 
e l e c t i o n  of a convenient o r i g i n  f o r  t h e  series of measurements t o  be 
ade. An ex te rna l  a u x i l i a r y  drum, divided i n t o  degrees, i s  f r i c t i o n -  
onnected t o  t h e  nose of t h e  spindle,  and serves t o  give a rough measure 
e n t  of t h e  angle of ro t a t ion .  

Locking Assembly 

If, a f t e r  a p rec i se  reading of t h e  angle, t h e  p a r t  mus t  be worked o 
h i l e  held i n  t h e  previously determined pos i t ion ,  it i s  necessary to corn 
l e t e l y  lock t h e  sp indle  t o  prevent tu rn ing .  It i s  the re fo re  obvious 

i s  necessary f o r  f i rmly  locking t h e  spindle,  which w i l l  
l a t te r  any d iamet r ica l ,  longi tudina l  o r  r o t a t i o n a l  re- 

_.L 

kction, s ince  t h i s  would impair t h e  prec is ion  of t h e  angle measurement. 

I The O.P.L. system i s  constructed from two truncated cones, one an- 
Lhored t o  t h e  spindle,  t h e  o the r  connected t o  t h e  head by a s i d e  p l a t e  L----- -_--_--___ 
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hich  i s  longi tudina l ly  f l e x i b l e  b u t  extremely r i g i d  ro t a t iona l ly .  
r t i c u l a t e d  h a l f - c o l l a r s  operated ex te rna l ly  with a lever ensure a stron 
ock on t h e  whole circumference of t h e  brake. 

Two 

nc l ina t ion  Device 

The head of t h e  d i v i d e r  i s  mounted'on t h e  base through a c i r c u l a r  
l i d e .  It can move back and f o r t h  so t h a t  t h e  spindle can t a k e  t h e  vert  
mal pos i t ion .  
ilide brake, and f a c i l i t a t e s  t h e  reading made from a d i a l  wi th  a verniel  
; iving 1'. 

A worm gear i s  operated by a key, after r e l eas ing  t h e  

,ccessories 

The accessor ies  are: 

1. 
iff-center,  t h i s  centerpiece permits a s l i g h t  tran'sverse adjustment if  
;he shims are no longer s u f f i c i e n t  t o  handle t h e  wear of t h e  machine 
;able),  

2. 

An accessory center  ad jus tab le  i n  height and i n c l i n a t i o n  (when 

A f acep la t e  f o r  holding a dog, 

3. 

4. A center,  

An anchorplate mounted on t h e  nose of t h e  spindle, 
~- 

5 .  Keys f o r  se rv ic ing  t h e  instrument, 

6. Spare l i g h t  bulbs ,  

7. A transformer of 113-125 220-240 v o l t  r a t i o s  supplying t h e  
6 

:urrent . 

rnpacking t h e  Instrument 

The instrument and i t s  accessor ies  are contained i n  a hardwood case 
i d  arranged as shown i n  Figure 3. 

After  removal of t h e  cover, t h e  main head of t h e  d iv ide r  i s  found 1 
be locked i n  a wooden s l i d e  by two nuts.  
:ecured i n  t h i s  way before carrying it t o  avoid any poss ib le  damage e .ng*amwrt.mT-6r _.,_ .....I - .... -- 

W e  recommend t h e  d iv ide r  be 



................ 

Flgure 5. Arrangement of t h e  Divider and Accessories i n  t h e  Case 

/Posit ioning on t h e  Machine I 
~~ 

~~ 

Carefu l ly  clean t h e  -~ r e s t  sur faces  of t h e  d iv ide r  and of t h e  ac- 
cessory center  i f  necessary. Clean t h e  machine t a b l e  and remove t h e  
chips which might remain i n  t h e  T s l o t s .  

Pos i t i on  t h e  d iv ide r  by co r rec t ly  engaging t h e  shims i n  t h e  slots. 
!If necessary, place t h e  shims on one s ide  of t h e  s l o t  and maintain them 

t h i s  pos i t i on  while t h e  b o l t s  are t ightened. 

of t h e  Spindle I n c l i n a t i o n  

1 With t h e  hex key, s l i g h t l y  loosen t h e  two lock screws which are ac- 
tcessible from t h e  s ide  where t h e  d r i v e  wheel i s  located. With t h i s  key, 
pur ,  t h e  adjustment screw, which i s  access ib le  from t h e  rear s ide  of the 

_----..I____ - - ~ - . ~ . - - -  



I I 
I 9 ____- 

spindle, u n t i l  t h e  i n c l i n a t i o n  d i a l  (from -3' t o  +goo) ind ica t e s  t h e  de- 
s i red  angle. Then t i g h t e n  t h e  two lock screws. 

Js ing  and Pos i t ion ing  t h e  Accessory Center 

If t h e  spindle of t h e  d iv ide r  m u s t  remain horizontal ,  so mus t  t h e  
center.  
accessory center ) ,  t h e  accessory center  should be t i l t e d  i n  t h e  opposite 
3 i r ec t ion  by t h e  same amount. The accessory center  should be separated 
from t h e  d iv ide r  head so t h a t  t h e  p a r t  may be t ightened during t h e  adjuE 
nent 

If t h e  d iv ide r  i s  t i l t e d  (within t h e  l i m i t s  t o l e r a t e d  by t h e  

If t h e r e  i s  p lay  between t h e  shims and t h e  s l o t s  while t h e  b o l t s  a1 
being t ightened, t h e  s l o t s  should be placed aga ins t  t h e  same face  as foi  
t he  d iv ider .  Then m a k e  sure t h a t  t h e  center  and t h e  axis of t h e  divide1 
are aligned by t h e  following method. 

1. With a comparator ind ica tor ,  make sure t h a t  t h e  centerpiece,  
which i s  mounted on t h e  d iv ider ,  i s  w e l l  centered by matching t h e  marks 
on t h e  centerpiece t o  t h e  marks on t h e  spindle.  If  t h i s  centerpiece i s  
not centered properly, disassemble it and ensure t h a t  it i s  clean. If ,  
after a f e w  t r ia ls ,  t h e  centerpiece i s  off-center more than 2 microns, 
t he  centerpiece m u s t  be corrected.  

2.  When t h e  centerpiece i s  properly centered, a t t a c h  a p l a t e  t o  
the  nose ~~~~ of t h e  ~ d iv ide r  ( the  anchorplate furnished with t h e  d iv ide r  for 
pmplex 
t h i s  p l a t e  does not run out. 
bpindle, t h e  p l a t e s  furnished with t h e  d iv ide r  do not have more than a 
b-micron runout. ~~ ) 

Check t h e  ind ica to r  while revolving t h e  spindle t o  ensure thz 
(If they  a r e  properly mounted on t h e  

3. Mount between t h e  centers  a mandrel t h e  same length  as t h e  
achined pa r t .  I n  most cases, t h e  p a r t  itself i s  s u f f i c i e n t  f o r  t h i s  

operation. 
clamp, which are genera l ly  furnished wi th  t h e  comparators as shown i n  

Attach an ind ica to r  t o  t h e  p a r t  or mandrel with a support ar 

If t h e  ind ica to r  needle remains steady during t h e  ro t a t ion ,  proper 

alignment e x i s t s .  Otherwise, by comparing t h e  two pos i t ions  180' apa r t ,  
-- ]successively ad jus t  t h e  centering i n  widths ( the  support of t h e  indicatc 

peing hor izonta l ) ,  and i n  height ( t he  support being t h i s  t i m e  v e r t i c a l ) ,  

1 
/centerpiece. V e r t i c a l  adjustment i s  accomplished by turn ing  t h e  height 
I djustment screw after t h e  blocking screws have been loosened. Check t c  
!e sure t h a t  t h i s  adjustment i s  maintained after r e t i u n a .  __ 

Horizontal adjustment i s  accomplished by r o t a t i n g  t h e  eccen t r i c  

- - - - . ~ . ~ -  ___ . - ~  
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O f  t h e  two blocking screws, only t h e  one located on t h e  d iv ide r  
Lead s tops  t h e  centerpiece from s l i d i n g .  It i s  therefore  necessary t o  
.eep t h e  blocking screw, which i s  located on t h e  d r i v e  side,  t ightened 
.fter ad jus t ing  t h e  tilt and height.  
estroyed when t h e  p a r t  i s  removed. 

Otherwise t h e  l a t te r  could be  

Note: It i s  b e t t e r  t o  a d j u s t  ho r i zon ta l ly  before ad jus t ing  ve r t i -  
. a l l y  because t h e  former r e a c t s  s l i g h t l y  on t h e  l a t te r  s ince  it i s  per- 
'ormed with t h e  centerpiece of f -center .  A ca lcu la t ion ,  which cannot be 
lroven here, shows t h a t  a l/lOO-mm comparator i nd ica to r  i s  q u i t e  adequa 
'or t h i s  adjustment. 

' en te r ing  of t h e  Machined Pa r t  

Whether t h e  p a r t  i s  held between t h e  cen te r s  or not, it mus t  be 
For example, t h i i  i e r fec t ly  centered on t h e  d i v i d e r ' s  a x i s  of ro t a t ion .  

.s t h e  case when a pinion i s  mounted on a mandrel, which m u s t  be per- 
' e c t ly  centered (Figure 6).  

Consider a c i r c u l a r  d i s k  wi th  a center  0 and assume t h a t  it i s  ac- 
: identa l ly  mounted on a d iv ide r  which has an axis of r o t a t i o n  of 0' w i t 1  

C 
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Figure 7 

an of f -center  value e ( e c c e n t r i c i t y ) .  
Make a mark with a t o o l  on t h e  d i s k  a t  A ' .  After t h e  d iv ide r  has been 

ro t a t ed  180°, mark a t  B'. 
sponding marks would be A and B, respec t ive ly .  

The diameter of t he  d i s k  i s  D. 

If t h e  d i sk  i s  pe r fec t ly  centered, t h e  corre.  

j 
1 
'be: I 

L e t  AoAf = Bop' = a. 
i 

It i s  obvious t h a t  t h e  maximum o v e r a l l  e r r o r  i n  t h e  d iv i s ion  w i l l  

i 
! 
Since Q! i s  very s m a l l ,  it can be w r i t t e n  as a = - rad ians  

or, i n  seconds, a" = - x 206,000~~, 

AOB - A'OB' = a. 
2e 
D 

2e 
D 

An example i s  a 100-mm pinion which i s  t o  be cut.  The ind ica to r  
shows an of f -center  of l/lOO-mm, which corresponds t o  an e c c e n t r i c i t y  0: 

0.005. 

I 
D = 100 e = 0.005 

Maximum e r r o r  = - o'oo5 x 824,000 or 41" approximately. 
100 

This e r r o r  of 41" i s  much g r e a t e r  than  t h e  prec is ion  guaranteed fo: 
We conclude the re fo re  t h a t ,  for best results, t h e  centc he instrument. 

m u s t  be checked with an ind ica to r  good t o  wi th in  one micron. 

t i g h t  ing  
1 
1 The 1 i ~ t ~ ~ s - . ~ c - c ~ ~ ~ ~ ~ - A . ~ n w ~ l t a ~ ~ ~ ~ ~ - ~ ~ ~ h - i ~ - f ~ d - ~ ~  
a- t ransfomer  . The transformer primary i s  connected t o  t h e  mains through 

-- 
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la standard extension cord. 
[ t o  be  set t o  themains  voltage by changing i t s  pos i t i on  (115-127 - 
1220-240 v o l t s ) .  
i 

t h e  pos i t ion  which corresponds t o  themains  vol tage .  
nec t s  t h e  bu lb  t o  t h e  transformer secondary. The b u l b  socket i s  secured 
t o  t h e  d iv ide r  by a knurled r i n g  and can be removed by a few turns .  

A spindle type fuse  enables t h e  transformer 

Before connecting t h e  transformer, make sure t h a t  t h e  fuse i s  i n  
A s m a l l  plug con- 

The bulb i s  a common type; 6 vo l t s ,  0.35 amperes. I t s  f i lamentmus  
\however, be centered on t h e  o p t i c  axis of t h e  l i g h t i n g  system. This i s  
Ithe reason why we f u r n i s h  these  bu lbs  on s p e c i a l l y  centered r ings .  

1 To change a bulb whose fi lament i s  burned or broken, t h e  bulb  m u s t  
ibe unscrewed toge ther  with i t s  centering r i n g  and replaced by one of t he  
spare bulbs  centered on t h e i r  respec t ive  r ings .  

Note: For customers who have on t h e i r  machines a sa fe ty  l i g h t i n g  
system operating a t  24 v., we are ab le  t o  f u r n i s h  them with bulbs f o r  
t h e i r  centering r i n g s  f o r  24 v. operation upon request.  

Reading 

Two cases a re  possible:  

a)  The p a r t  i s  oriented by t h e  marks made on t h e  p a r t  i t se l f ,  by a 

1 
I 
1 
reference facepla te ,  by t ee th ,  e t c . ,  and t h e  angle i s  t o  be read ( t h i s  
/case i s  very frequent i n  cont ro l  opera t ions) .  

I 

4 

Bring t h e  two ground g l a s s  marks t o  frame exac t ly  t h e  pro jec t ion  
of a d iv i s ion  mark by turn ing  t h e  knurled r i n g  located around t h e  ground 
/glass.  The number located i n  f r o n t  of t h e  framed d iv i s ion  (142 on Figur 
' 8 )  i s  t h e  coarse reading. The reading from t h e  d i a l  and ve rn ie r  (32'15" 
on t h e  same f igu re )  i s  t h e  f i n e  reading i n  minutes and seconds. 

b )  A f t e r  a c e r t a i n  operation i s  performed t h e  p a r t  m u s t  be ro t a t ed  
w angle ( t h i s  i s  t h e  case usua l ly  encountered i n  machining 

Rotate t h e  knurled r i n g  t o  show t h e  minutes and seconds with the  
vernier,  regard less  of t he  pos i t i on  of t h e  projected image of t h e  d i v i -  

I 
h i a l  mentioned before (not t h e  o p t i c a l  d i a l ) .  

x .I._I 1---11 

I 
Turn t h e  spindle with t h e  d r i v e  wheel while observing t h e  coarse 

Obtain roughly t h e  number 
f degrees wanted. 
ected d iv i s ion  projected on t h e  ground g l a s s  t o  l i e  h a l f i a y  between t h e  

With t h e  reduction knob br ing  t h e  image of t h e  se- 
__" .. _--I-_- 



Figure 8 

two marks. When normal d iv i s ions  m u s t  be performed t h e  angles which an 
l i s t e d  on t h e  t a b l e s  furnished wi th  t h e  d iv ide r  should be t h e  ones show 
(d iv i s ion  of t h e  c i r c l e  i n t o  2, 3, 4, ..., 200 p a r t s ) .  

e s e t t i n g  Operation 

Sometimes i n  t h e  con t ro l  operation or machining of a p a r t  t h e  orig:  
f t h e  angles i s  not a r b i t r a r y ,  b u t  i s  connected with a facepla te ,  a ho: 

ar t  r igorous ly  during t h e  t i gh ten ing  of t h e  dog or t h e  anchoring of thc 

art,  t h e  o r i e n t a t i o n  w i l l  be done t o  wi th in  approximately 1’. 

a reference notch, a tooth,  e t c .  Since it i s  d i f f i c u l t  t o  o r i e n t  t h e  
L 

~ 

i Next, wi th  a slow motion, br ing  t h e  p a r t  to i t s  o r i g i n  pos i t i on  (rf 
rence f acep la t e  hor izonta l ,  f o r  example), then loosen t h e  screw securii 
he r e s e t t i n g  s l i d e  and r o t a t e  t h e  d r i v e  f o r  t h i s  s l i d e  u n t i l  t h e  or ig i i  

ngle (usually 0’) i s  indicated.  Then relock t h e  r e s e t t i n g  s l ide .  Rot; 
y hand t h e  coarse d i a l  which i s  friction-connected t o  t h e  sp indle  t o  hi 

ions  can be performed regard less  of t h e  i n i t i a l  o r i g i n  s e t t i n g .  

~ 

i n  reading with t h e  measurement d iv i s ion .  The remaining operi 

I 
I 

“_.l.____l 

Disengaging t h e  Worm Gear 

1 When t h e  machined p a r t  has t o  be centered wi th  t h e  comparator, it 
pay become tiresome t o  r o t a t e  t h e  worm gear  40 tu rns  f o r  every t u r n  of 
t h e  pa r t .  

-“I I.--- __ 



I 

Lnd of t h e  c lu tch  lever.  
/The sp indle  i s  now free t o  r o t a t e .  

1 

To disengage t h e  worm gear, p ress  t h e  locking button loca ted  a t  t h e  
Lower t h i s  l e v e r  u n t i l  t h e  lock i s  t r iggered .  

To re-engage t h e  worm gear, p ress  on t h e  locking button and p u l l  thl 
Slowly ro- ever gent ly  so as t o  avoid damaging t h e  t e e t h  of t h e  wheel. 

ate t h e  gear so t h a t  i t s  threads  engage i n t o  t h e  t e e t h  of t h e  wheel. 
P u l l  t h e  lever again u n t i l  t h e  lock  t r i g g e r s .  
t 
i 
pocking 
i 
j 

I 

During a machining operation t h e  machine t o o l  a c t s  on t h e  p a r t  and 

It i s  the re -  
t ransmi t  a v ib ra t ion  on t h e  spindle wi th in  t h e  to l e ra t ed  l i m i t s  of 

l a y  and bending of t h e  t e e t h  of t h e  worm gear  and wheel. 
o re  important, after having obtained an angle reading, t o  prevent t h e  

from r o t a t i n g  by means of t h e  l e v e r  located above t h e  dr ive  whee 
not produce any r eac t ion  i n  ro t a t ion ;  t h i s  can e a s i l y  

e ve r i f i ed  by making sure t h a t  t h e  d iv i s ion  mark i s  s t i l l  c o r r e c t l y  i n  
Do not force t h e  d r i v e  wheel t h e  two ground g l a s s  marks. 

t h e  lock w a s  fo rgo t t en  i n  t h e  locked pos i t ion .  bf 

If t h e  d iv ide r  i s  cons tan t ly  used, a f e w  drops of average v i s c o s i t y  
This  o i  E u s t  be in se r t ed  by a "Lub" type pump i n t o  t h e  greaser  which i s  designed 

/to do t h e  job. 

Once a year remove t h e  plug located under t h e  head of t h e  d iv ide r  i 1 
b rder  t o  e l imina te  t h e  excess o i l  which, i f  it remained i n  too  g r e a t  a 
kuant i ty  i n  t h e  casing, could spot t h e  d i v i s i o n  drum. Easy access t o  t h  

il every week are enough t o  l u b r i c a t e  t h e  wormgear-wheel p a i r .  

i 

l u g  can be obtained by t i l t i n g  40'. 
r i v e  wheel and change t h e  grease which i s  contained i a  t h e  reduction 

Occasionally a few drops of o i l  on t h e  cradcshaft  and on t h e  
[;:%;a1 w i l l  complete t h e  l u b r i c a t i o n  care of t h e  instrument. Do not  

Also once a year disassemble t h e  

ub r i ca t e  t h e  reading system. 

s 
Various Adjustments 

I i 
k i t t l e  work, they  r equ i r e  no adjustment. 
I 
I 
blay, loosen t h e  screws holding t h e  locking component. Remove t h e  posi-  
t i on ing  p ins  and r o t a t e  t h e  locking component i n  a counterclockwise 
g i r e c t i o n  around t h e  axis of t h e  d r i v e  wheel t o  compensate _-__l f o r  t h e  play. I_ 

ThFniET@iitEmeasFrXsm abxe .  

I 
Since t h e  sp indle  bearings are preloaded and since they  perform 

r 

If, after extended use, t h e  wormgear-wheel p a i r  has a s i g n i f i c a n t  



1 opposite the knob and rotate the off-center socket located at the end of To compensate for the play of the reduction knob, loosen the plug 

knob until the play is compensated. Tighten the plug moderately. 
his operation should be done fairly gently. 

If the brake has some wear it may become possible for the lever to 
1 ifall into an inconvenient position to perform the locking. 
Ithis, loosen the split collar which is part of the lever and re-orient i 
]in a convenient position and tighten the screw. 
jneeded when the instrument is used normally. 

To remedy 

No other adjustment is 

If, after many years of use, a complete checkup is necessary, we 
I 

advise that the instrument be returned to the manufacturer or to a 
franchised representative. 
I 
I 
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